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Page 2, lines 24 to line 27: marked "A' 



"In this study, a fatigue level is measured in the X-ray 
^diffraction method, and three factors of residual stress, 
^diffraction line half value breadth, and the amount of residual 
mue^ austenite which definitely change with rolling contact fatigue 
are measured using X-ray." 



Page 5 

The result of the examination is shown in Fig. 3. Fig. 
3 shows internal distribution of X-ray measurements of inner race 
before the test (Cylindrical roller bearing NU2206. ball bearing 
HR6304), and the amount of the residual austenite with respect 
to the depth from the surface is shown in the bottom figure. 

With reference to the bottom figure, the amounts of the 
residual austenite about the cylindrical roller bearing NU2206 
and ball bearing HR6304 are constant about 8 vol% over the depth 
from the surface results in lOxzm. 



Page 5. lines 8-10: marked "D" 

"Since the half value breadth, and the amount of residual 
austenite in a steel bearing indicate substantially constant for 
the portions other than the surface process affected layer, the 
precision of a predicted reference value is high." 
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Fatigue Analysis of Rolling Bearings (Part 1) 
Analysis of Surface Fatigue Damage (1)- 
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by K. Furumura, S, Shirota and A. Fujii 



nrp 4 2 2001 ■ 

' *■ X9^ay diffraction method to measure the progression of fatigue in rolling bearing raceways 



wafi^ studied 



TftfyQ^^tf:^^^^ order to determine the progression of fatigue caused by rolling contact, changes in the 
material structure on and beneath the raceway surfaces were analyzed using X-ray diffraction 
techniques. The simultaneous measurement of the half value breadth, retained austenite, and 
residual stress using X-ray diffraction and correlation of these parameters with fatigue' life, 
provided a means of estimating residual bearing life. 

Both surface and subsurface originating types of fatigue were investigated for the inner rings 
of both cylindrical roller and ball bearings by periodically measuring the above three parameters 
during endurance tests. 

An analysis of the test data provided a means of estimating the level of material fatigue and 
semi-quantitatively determining the residual bearing life for either surface or subsurface 
originating fatigue. 
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Fiif. 1 Test rig (Oil bath type) 
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Fig- 2 Schematic diagram of test rig 

{Periodic contamination type) 
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Table 1 Conditions for surface-originating fatigije tests 
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Table 2 Operating conditions for X-ray 
diffraction 
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Photo 2 X-ray diffractmeter for farigiie 
analysis 
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Internal distribution of X-ray measure- 
ments of inner race before the test 
(Cylindrical roller bearing NU2205, 
ball bearing HR 6304) 
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Fig. 5 Changes of X-ray measurements during 
endurance test No. 1 
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Changes of X-ray measurements during 
endurance test No. 6 and No. 7 
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Changes of X-ray measurements during 
endurance test No. 9 
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Fig. 1 1 Changes of X-ray measurements during 
endurance test No. 18 and No. 23 
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Fig. 12 Changes of X-ray measurements during 
endurance test No. 8 and No. 21 
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Reference Material 2 




(Translation of the relevant part) 

Rolling Bearing Engineering 
1976. YOUKENDOU 

Pages 60 and 61: marked "B** 

3.2 Material of Raceway Ring and Rolling Element 

From the characteristics of the materials, the material 
of the raceway ring and the rolling element has to be sufficiently 
hard. In this respect, the hardness of about HRC 60 (Hv 700) can 
be easily obtained by using hardened steel by low temperature 
tempering. 

Pages 61 to 62: marked 

3.2. I Through Hardened Steel 



''^;k> ^^"^ Initially, carbon steel has been used to obtain the 

^OEM^ hardness by hardening. At the beginning of the 2lst century. 

high-carbon low-chrome steel (1%C. 1. 5%Cr) which' is still used as 
the material of the majority of the rolling bearings was 
developed. Since then, for a long period over a half century, the 
material has been use with the most basic ingredients unchanged. 
No other steel for a single use can be unchanged, and the material 
is most preferable at the normal temperature. 



The main ingredient of the bearing steel standardized in 
Japan is shown in Table 3.2. 
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